Abstract. Fermi excitations in a quark-gluon plasma are investigated in the lightcone gauge.
Introduction
Collective excitations in a quark-gluon plasma have been widely discussed in the literature. The first discussions of plasma oscillations in quantum chromodynamics appeared in [1] [2] [3] . In later studies of collective excitations, the hard thermal loop approximation [4, 5] and the kinetic theory of hard thermal loops [6] have played the most important role.
The aim of this paper is to investigate Fermi excitations in a hot quark-gluon plasma in the lightcone gauge using the standard temperature Green function method. It is well known that the lightcone gauge (in general, n µ A a µ (x) = 0 non-covariant gauges) has some attractive features. However, the large residual symmetry that is present in this gauge, manifests itself in the appearance of 1/nk poles in the gluon propagator and various attempts have been made to define these singularities [7] [8] [9] [10] . The investigation of quark excitations in the lightcone gauge is very important for two reasons: firstly, to verify the gauge independence of the quark excitation spectrum that was calculated in the covariant gauge, and secondly, to examine the different prescriptions that are used in the lightcone gauge in thermal field theories.
The quark excitation spectrum
Collective excitations in a quark-gluon plasma are defined as poles of propagators: the real part of the pole gives the dispersion law, while the imaginary part gives the damping rate. Hence, the quark excitation spectrum is described by the equation
where G(p) and G 0 (p) are exact and bare quark propagators, respectively, and (p) is the quark self-energy. All the functions in (1) must satisfy the retarded (or advanced) boundary conditions. The quark self-energy in the one-loop approximation in the lightcone gauge has the form
where q = p − k, k 4 = (2n + 1)π T , q 4 = 2nπ T , the metric chosen is Euclidean and we assume that the quark masses are negligibly small. For explicit calculations, it is convenient to transform (p) into the following form:
where
The quark self-energy can always be expressed as (p) = vac (p) + mat (p), where
is the vacuum self-energy and mat (p) is the remainder due to the presence of matter. In order to calculate 1 (p) and 2 (p) we use the Leibbrandt-Mandelstam prescription [7, 8] , which has the form
where we assume that | n| = 1. After applying this prescription, the summation over the frequencies q 4 is performed using the standard methods. After some algebraic transformations, 2 (p) and 3 (p) can be written as
3 (p) = − 
